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Abstract 

Background: The objective of the current study was to examine predictors and moderators of response to two HIV 
sexual risk interventions of different content and duration for individuals in substance abuse treatment programs. 

Methods: Participants were recruited from community drug treatment programs participating in the National 
Institute on Drug Abuse Clinical Trials Network (CTN). Data were pooled from two parallel randomized controlled 
CTN studies (one with men and one with women) each examining the impact of a multi-session motivational and 
skills training program, in comparison to a single-session HIV education intervention, on the degree of reduction in 
unprotected sex from baseline to 3- and 6- month follow-ups. The findings were analyzed using a zero-inflated 
negative binomial (ZINB) model. 

Results: Severity of drug use (p < .01), gender (p < .001), and age (p < .001) were significant main effect predictors of 
number of unprotected sexual occasions (USOs) at follow-up in the non-zero portion of the ZINB model (men, 
younger participants, and those with greater severity of drug/alcohol abuse have more USOs). Monogamous 
relationship status (p < .001) and race/ethnicity (p < .001) were significant predictors of having at least one USO vs. 
none (monogamous individuals and African Americans were more likely to have at least one USO). Significant 
moderators of intervention effectiveness included recent sex under the influence of drugs/alcohol (p < .01 in 
non-zero portion of model), duration of abuse of primary drug (p < .05 in non-zero portion of model), and Hispanic 
ethnicity (p < .01 in the zero portion, p < .05 in the non-zero portion of model). 

Conclusion: These predictor and moderator findings point to ways in which patients may be selected for the 
different HIV sexual risk reduction interventions and suggest potential avenues for further development of the 
interventions for increasing their effectiveness within certain subgroups. 
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Background 

HIV risk reduction education is often provided in substance 
abuse treatment programs because of the documented as- 
sociation between substance abuse and HIV risk behaviors 
[1-5]. For example, survey studies of clinics participating 
in the National Institute on Drug Abuse Clinical Trials 
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Network (NIDA CTN) have indicated that most provide 
HIV risk reduction education [6,7]. Typically, these consist 
of single 30- to 90-minute sessions delivered in group or 
individual formats and are limited to providing informa- 
tion rather than improving motivation and teaching skills 
(e.g., role plays, etc.). 

A number of studies have examined the effectiveness 
of psychosocial interventions for reducing injection and 
sexual risks for HIV in drug users. A meta-analysis of 35 
such studies concluded that, in general, there are minimal 
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differences identified between multi-session psychosocial 
interventions and standard educational interventions 
for both drug risks (injection) and sexual risks for HIV, 
though both types of interventions typically result in 
relatively large pre-post changes in risk behaviors [8]. 
However, some evidence for single-gender groups was 
found in this review. 

Two such gender-based studies of HIV sexual risk 
reduction were conducted in the context of the NIDA 
CTN [9,10]. Specifically, NIDA CTN investigators were in- 
terested in seeing if a multi-session motivational and skills 
training program would improve the results of the typical 
single-session HIV sexual risk reduction education sessions 
and to that end. Separate randomized controlled trials for 
men (CTN0018) and women (CTN0019) were conducted 
because the skills training components of these interven- 
tions were gender-specific, very detailed and personal. 

In CTN0018, men in methadone maintenance or out- 
patient psychosocial treatment were randomly assigned to 
attend either "Real Men Are Safe" (REMAS); five sessions 
containing information, motivational exercises, and skills 
training (e.g. understanding and managing the interplay 
between substance use and sexual performance), or HIV 
education (HIV-Ed; one session containing HIV preven- 
tion information). The main outcome results of CTN0018 
revealed that REMAS participants engaged in significantly 
fewer unprotected vaginal and anal sexual intercourse occa- 
sions (USO) during the 90 days prior to the 3- and 6- 
month follow-ups than HIV-Ed participants [9]. For those 
who completed the REMAS program, the results were even 
stronger, with completers reducing their number of USO 
by 21% from baseline to 6-month follow-up. In contrast, 
HIV-Ed completers increased the number of USO by 2%. 

The CTN0019 study of women also yielded positive 
results for the 5-session safe sex skills building (SSB) 
intervention (e.g. use of safer sex negotiation and risky sex 
refusal skills) compared to the 1 -session HIV education 
intervention [10]. A significant difference between the 
intervention groups in mean USOs was found over time, 
with both groups decreasing USO at 3 months but the SSB 
group maintaining this improvement at 6 months and the 
single-session HIV group returning to baseline USO levels. 
Women in SSB had 29% fewer USOs than those in the 
single-session HIV education group. 

Although statistically significant results were evident in 
both trials, the overall effects were not large. In CTN0018, 
at 3 months the effect size (Cohen's d) was 0.10 for all sub- 
jects and 0.21 for completers. In CTN0019, the interven- 
tion group difference was not significant at 3 months, while 
the effect size was 0.42 at 6 months. Because these were ef- 
fectiveness studies conducted in community-based clinics, 
there was substantial sample heterogeneity that may have 
reduced the overall between-group effects. For example, 
the samples consisted of patients in both methadone 



and drug-free outpatient clinics; primary drugs of abuse 
included cocaine, heroin, alcohol, and methamphetamine; 
severity of drug use varied, as did the tendency to engage 
in sex under the influence of drugs/alcohol; patients dif- 
fered on age (about half under 40 and half over 40 years 
of age), race/ethnicity (about 60% European American; 
40% minority), education (about 1/3 over 12 years), and 
monogamy status (about half currently monogamous). 
In fact, the effectiveness of REMAS in the CTN0018 
study was found to differ significantly based on treatment 
setting (drug-free vs. methadone maintenance) [11]. 
However, no attention has been directed at determin- 
ing whether the heterogeneity of outcomes in the 
CTN0018 and CTN0019 studies can be attributed to 
patient characteristics. 

Investigating moderators of intervention effectiveness 
has important clinical and financial implications. Although 
in both CTN0018 and CTN0019 the 5-session skills 
building intervention was more effective than a single 
educational session, administering a 5-session HIV inter- 
vention to all patients would raise issues of cost and patient 
interest/compliance. Identifying moderators of intervention 
effectiveness would potentially allow for matching strategy 
where the 5-session REMAS and SSB interventions could 
be targeted at those most likely to benefit. To date, there 
has been limited exploration of moderator variables in the 
CTN0018 and CTN0019 studies, largely because statistical 
power was limited for investigating such relationships 
within each study. However, preliminary analyses within 
the CTN0018 study data has suggested that European 
Americans benefitted more from the REMAS intervention 
than African Americans in their rates of condom use, and 
that none of the Hispanic men who attended the REMAS 
intervention were frequently using condoms with their cas- 
ual sex partners [12]. These results suggested a potential 
differential intervention effect for European Americans, 
compared to African American and Hispanic men and 
has led to a new version of the REMAS intervention 
with adaptations for using the intervention with African 
American and Hispanic men. 

In addition to the examination of moderators, it is also 
useful to identify potential predictors of outcome, i.e., 
patient variables that are associated with outcome across 
both intervention groups. Information on predictors might 
be useful in the re-design of both types of interventions 
used in the CTN0018/CTN0019 studies. Alternatively, 
information on predictors of outcome might suggest that 
HIV risk reduction for those not expected to benefit from 
either intervention should be addressed via other means 
(e.g., individual counseling; referral to psychotherapist). The 
goal of the current study was to examine potential predic- 
tors (main effects) and moderators (interactions between 
predictors and intervention group) of outcomes within 
a pooled database of CTN0018 and CTN0019 study 
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data. The pooled database allowed for greater statistical 
power for testing predictor/ moderator variables and also 
allowed for examination of whether any moderator effects 
varied by gender. Two potential primary predictor/ 
moderator variables were identified a priori: 1) severity 
of drug use, and 2) if the patient recently engaged in 
sex under the influence of drugs/alcohol. Heavy alcohol/ 
drug use [3,13-17] and engaging in sex under the influence 
of alcohol or drugs [4,5,18-21] are viewed as important risk 
factors for HIV. We hypothesized that individuals with a 
greater severity of drug use, and those who engage in sex 
under the influence, would have relatively worse outcomes 
in both intervention conditions because high levels of drug 
severity and sex under the influence will continue to drive 
risky sex behaviors following the intervention. However, we 
also hypothesize that these variables will be moderators. 

The more intensive intervention, with a focus on sex 
under the influence and more time to repeatedly address 
patient issues, has greater potential to modify drug severity 
and sex under the influence, leading to better outcomes in 
the 5-session intervention for those with these risk factors 
compared to the 1 -session intervention. Testing for these 
moderators will provide information that is useful for dis- 
semination of the study intervention. 

Secondary predictor/moderator variables also of interest 
included: 1) whether or not the patient was currently in a 
monogamous relationship (this variable was used as a co- 
variate in the primary outcome reports [9,10]); 2) duration 
of use of the primary substance; 3) age; 4) gender; and 5) 
specific racial/ethnicity groups. Patients hypothesized 
to be at greatest risk and therefore more likely to bene- 
fit from the study intervention included those not in a 
monogamous relationship, long-term users, and younger 
patients. Gender was explored as a potential moderator due 
to existing research, which indicates that gender-specific 
HIV-prevention interventions are more successful [22,23]. 
Existing research also laid the foundation for examining 
race/ethnicity as a predictor and moderator. Studies [24] 
have indicated that minorities have relatively worse out- 
comes following HIV-prevention interventions. Further- 
more, preliminary examination (without statistical testing) 
of the CTN0018 data [12] suggested that the more inten- 
sive 5-session intervention was relatively less effective for 
African Americans and Hispanics compared to European 
Americans, but no such difference was evident with 
the 1-session intervention (i.e., a moderator effect). 

Methods 

Overview 

As mentioned, the CTN0018 and CTN0019 studies had 
identical designs, with the same assessments and the 
same comparison condition (single-session HIV education 
group), allowing the two datasets to be combined. In both 
studies, the primary outcome was a count of unprotected 



vaginal and anal sexual intercourse occasions over the past 
90 days, measured at baseline and at 3- and 6-month 
follow up assessments. Detailed descriptions of the study 
methods are given in in the primary outcome reports from 
these studies [9,10]. 

Participants 

The CTN0018 study was conducted in 14 sites, and the 
CTN0019 study in 12 sites across the United States; half 
of the sites were methadone clinics and half psychosocial 
outpatient clinics. For both studies, inclusion criteria were 
similar: 1) adults 18 years and older in drug abuse treat- 
ment; 2) self-report of engaging in unprotected vaginal or 
anal intercourse during the past 6 months; 3) agreeable to 
being randomly assigned to the study intervention groups; 
4) able to speak and understand English. The primary 
exclusion criteria in both studies were: 1) observable, gross 
mental status impairment; 2) attempting to get pregnant 
(female study) or having a primary sexual partner who 
is currently planning on attempting to get pregnant 
(male study); 3) current treatment episode of methadone 
maintenance is less than 30 days. Participants were re- 
cruited through posters displayed in clinics, announcements 
at group therapy meetings, clinic "open houses" designed to 
introduce the study to clinic patients, and referrals by clinic 
counselors and/or staff. Combining the two studies, a total 
of 1,105 participants were randomized (541 to the 5-session 
intervention; 564 to the 1-session intervention). 

Procedures 
Assessments 

After determination of eligibility and consent, participants 
completed a 2- to 3-hour baseline assessment. This in- 
cluded assessment of the primary outcome measure, which 
was obtained from the Sexual Risk Behavior Assessment 
Schedule (SERBAS) [25,26] in CTN0019. In the CTN0018 
study, the SERBAS questions were embedded in a larger 
Sexual Behavior Inventory (SBI) that also included ques- 
tions adapted from the Sex and Drug Abuse Relationship 
Interview [20]. The SERBAS was administered at baseline, 
month 3, and month 6 using the audio computer-assisted 
self-interviewing method. Items included questions regard- 
ing: 1) frequency of unprotected vaginal, anal, oral sex by 
partner type (main versus casual); 2) number, gender, and 
HIV serostatus of partners (if known); 3) the percentage of 
times sex occurred under the influence of drugs or alcohol 
over the 90 days prior to filling out the measure. The pri- 
mary outcome measure in both studies was a count of 
the number of unprotected sexual intercourse occasions 
(USOs) in the past 90 days. This measure was calculated 
by adding the total number of vaginal and anal intercourse 
occasions and subtracting the number of those sexual acts 
for which the participant reported the use of either a male 
or female condom. Participants were also administered 
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a simplified version of the Addiction Severity Index 
(ASI) [27], which included information on demographics, 
drug and alcohol use, and related problem areas. From 
the ASI we extracted variables to be examined as pre- 
dictors/moderators, including severity of current drug 
use (ASI Drug Use composite), duration of drug use, 
age, gender, and race/ethnicity. With race/ ethnicity, our 
interest was in the impact of specific racial/ ethnic group 
membership on outcome, so race/ethnicity was coded 
in terms of three contrast variables: (1) non-Hispanic 
European Americans vs. all others, (2) non-Hispanic 
African Americans vs. all others, and (3) Hispanics vs. 
all others. In addition, exploratory analyses examined 
amount of use of specific drugs (alcohol, cocaine, opioids, 
amphetamines, cannabis), obtained from the ASI. From 
the SERBAS, we extracted information about whether 
or not the patient engaged (recently) in sex under the 
influence of drugs/alcohol and whether or not the patient 
was currently in a monogamous relationship. 

Monogamy status was included as a covariate in the 
primary analyses for both the CTN0018 [9] and CTN0019 
[10] studies because of the reported association between 
primary relationships and reduced levels of condom use 
[28-30]. In CTN0019, monogamy status was based on the 
woman's self-report of whether she considers any male 
partner to be her "main" partner and whether or not she 
reports any other (male or female) partners, taken from 
the SERBAS. In CTN0018, monogamy status was derived 
from similar questions in the SBI. 

After completion of the baseline assessment, eligible 
participants were placed in a holding cohort awaiting 
randomization. Once there were eight participants in the 
cohort or 3 weeks had passed (whichever came first), the 
cohort was randomized to one of the two interventions. 
Randomization was delayed if there were less than three 
participants in a cohort at the end of 3 weeks until there 
were at least three participants. Every effort was made to 
keep the research staff assigned to complete follow-up 
assessments unaware of the intervention assignment for 
each participant. In CTN0018, the blinding procedures 
were moderately effective at 3 months (research assistants 
reported knowing the intervention assignment of 41.0% of 
participants) and somewhat more effective at the 6-month 
follow-up (22.8% of intervention assignments were known). 
In CTN0019, blinding procedures were more effective: 
17.5% at 3 months, and 13.2% at 6 months, were correctly 
identified. Because the primary outcome measure was 
obtained by computer interview, the impact of unblinded 
research assistants was minimized. 

Interventions 

The REM AS intervention used in the CTN0018 study 
and the SSB intervention used in the CTN0019 study 
were workshops of five, 90-minute group sessions. To 



supplement informational lectures, there was liberal use 
of role-plays, peer group discussions, and self-assessment 
motivational exercises, with a nearly equal focus on infor- 
mation delivery and skill building and a somewhat smaller 
focus on motivation. There was also discussion of the 
combining of sexual behavior and drug use and, in the 
SSB intervention, women's negotiation skills around safer 
sex and safeguards against the risk of partner abuse as the 
potential result of assertiveness around safer sex. 

The HIV-Ed group used in both studies was intended 
to represent a standardized treatment-as-usual interven- 
tion that would be appropriate for groups of men, women, 
or mixed men and women. This one-session (60 minutes) 
intervention consisted of selected educational material 
covering: HIV/ AIDS definitions, transmission, testing 
and counseling, treatment, and prevention. Counselors 
delivering this intervention used a didactic presentation 
style and question-and-answer format along with flip 
chart visual materials and handouts. 

The two group interventions were delivered by male 
(for CTN0018) and female (for CTN0019) counselors 
already employed in the study clinics. Groups were con- 
ducted by co-leaders who shared responsibility for deliv- 
ery of the treatment. The treatment counselors received 
approximately 30 hours of training in conducting both 
interventions. Treatment manuals were used for training 
for all of the interventions. A clinical supervisor at each 
site was also trained in conducting the interventions and 
provided on-site supervision to the counselors. 

During the training sessions, counselors and supervisors 
practiced intervention skills. Supervisors also practiced 
supervision skills and rated counselors on adherence to 
the manuals while they practiced. Counselors and supervi- 
sors were certified as sufficiently competent at delivering 
the interventions if they demonstrated at least adequate 
proficiency on mock exercises. 

During the actual study, all counselors and supervisors 
participated in bi-weekly conference calls with study lead 
trainers to problem-solve difficult clinical situations and to 
share intervention experiences. In addition, local supervi- 
sors conducted weekly supervision sessions at each site. All 
sessions were audiotaped and local supervisors rated about 
half of all tapes in CTN0018 and 150 tapes in CTN0019 for 
adherence. For CTN0018, 92.9% of the 5-session interven- 
tion tapes, and 91.4% of the 1-session intervention tapes, 
were rated as meeting fidelity criteria. For CTN0019, rates 
of adherence were 80.2% for the 5-session intervention and 
87.2% for the 1-session intervention. Corrective feedback 
was provided by the supervisor when adherence ratings fell 
below adequate proficiency levels. 

Statistical analysis 

The analyses were conducted using all randomized par- 
ticipants with baseline and at least one 3- or 6-month 
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follow-up outcome assessment. Within this constraint, the 
data analytic approach was a longitudinal model using all 
available month 3 and month 6 scores. The longitudinal 
statistical models estimated the population average of 
month 3 and 6 scores (not the slopes). To account for 
excess zeros in the dependent variable, in the original 
efficacy papers from CTN0018 [9] and CTN0019 [10], 
different data analytic approaches were taken, with the 
CTN018 study [9] using a zero-inflated Poisson (ZIP) 
model and the CTN0019 study [10] using a generalized 
mixed-effects model with a Poisson distribution and 
logarithmic link function. A subsequent article [31] using 
the CTN0019 data showed that a zero-inflated negative bi- 
nomial (ZINB) model [32] fit the data best. We conducted 
preliminary analyses on the pooled CTN0018/CTN0019 
dataset to examine whether ZIP, ZINB, or Poisson regres- 
sion models provided the best fit. The comparison of the 
goodness of fit used Vuong's [33] statistic and the signifi- 
cance testing provided by Khoshgoftaar et al. [34]. We also 
graphically examined the fit of the models to the data. The 
results of these analyses showed clearly that a ZINB model 
fit the data significantly better than ZIP (p < .0001), Nega- 
tive Binomial (p < 0.0001), or Poisson regression (p < .0001) 
models. A ZINB analysis yields results in terms of two 
components of outcome: (1) a "zero" component that ex- 
amines the dependent variable in terms of zero vs. non- 
zero scores, and (2) a "count" portion that examines only 
those individuals with a non-zero score and uses the full 
distribution of count responses (i.e., 1, 2, 3, 4, ....). 

Using ZINB models, we separately examined the primary 
and secondary baseline variables as main effect predictors 
and moderators (treatment by predictor interaction) of the 
month 3 and 6 outcomes in the longitudinal models. Time 
was included in the statistical models, as were the following 
covariates: site, baseline level of the dependent variable, and 
study (gender). We also tested whether any moderation 
effects varied by gender (study) with a 3-way inter- 
action. Analyses proceeded hierarchically, with main ef- 
fects (predictors) evaluated without interaction terms, 
followed by models that included main effects and a 
two-way interaction term (moderator effects), followed by 
models that included main effects, a two-way interaction, 
and a 3-way interaction (moderators by gender). In addition 
to each predictor/moderator tested separately, we con- 
ducted a multivariable test with all (non-redundant) vari- 
ables in the model. The SAS software and the NLMIXED 
procedure, specifically modified to account for the ZINB 
structure as well as accommodate the clustering due to the 
repeated measures, were used for the analysis. 

Results 

Study sample 

Demographics for those randomized and the analysis 
sample are presented in Table 1. In general, the randomized 



samples were about 65% European American, 26% African 
American, and 6% Hispanic. The average age was about 39 
years, and about 43% had never been married. Of the 1,105 
subjects randomized, analyses were conducted on 824 who 
had either a 3- or 6-month outcome. There were no signifi- 
cant differences between the two intervention groups on 
subject characteristics shown in Table 1 for either the ran- 
domized sample or analysis sample. A complete analysis of 
attrition/missing data in these studies (differences between 
completers and drop-outs; impact of drop-out on outcome) 
is provided in the original study reports [9,10]. 

Evaluating heteroscedasticity 

To determine the appropriateness of the analyses with 
the ZINB models, we conducted tests for heteroscedasti- 
city. These analyses focused on the count portion of the 
model. For the zero portion of the model, differences in 
outcome variability within levels of each predictor vari- 
able are directly linked to the statistical significance of 
the predictor in discriminating between no versus any 
unprotected occurrences. However, with respect to the 
count portion of the ZINB model, difference in variances 
in the outcome as a function of the levels of a predictor 
variable may be indicative of differential restricted ranges 
producing or masking moderation effects. To assess for 
such potential heteroscedasticity, we perform Levene's 
homeogeneity of variance test on the number of unpro- 
tected sexual occasions across the levels of the respective 
predictors. For the continuous predictors (ASI Drug Use 
Composite, age, and duration of drug problems) we used 
quartile splits to produce four categories. No variables 
showed evidence of violation of homogeneity of variance 
(all p's > .10). 

Predictors 

In single predictor analyses, controlling for intervention 
group and baseline scores on the dependent variable, 
severity of drug use (ASI Drug Use composite) was a 
significant main effect predictor of number of unpro- 
tected sexual occasions, given any such association 
(i.e., the count portion of the ZINB analysis) (Table 2). 
Across patients, an increase of 1 standard deviation on the 
ASI Drug Use composite was associated with a 17.1% in- 
crease in the number of unprotected sexual occasions 
(averaging over the 3- and 6-month assessments; control- 
ling for baseline levels of unprotected sexual occasions). 
To understand what type of drug use was driving this ef- 
fect, we explored the relation of days using each specific 
type of the most common drugs of abuse (cannabis, alco- 
hol, cocaine, opioids, amphetamines, polydrug use) in the 
past month to outcome in the count portion of the ZINB 
analyses. Significant effects were evident for two of these in- 
dividual predictors: alcohol (£=-2.84, DF= 1447, p<.01) 
and polydrug use (t = 3.30, DF = 1447, p < .01), such that, 
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Table 1 Participant characteristics for combined CTN0018/CTN0019 sample 





Randomized sample (N 


= 1105) 


Analysis sample (N = 


824) 




5 session 


1 session 


5 session 


1 session 




Skills training 


HIV-Ed 


Skills training 


HIV-Ed 




(N = 541) 


(N = 564) 


(N = 395) 


(N = 429) 


Mean and (Standard Deviation) 


Age 


38.8 (10.2) 


39.0 (9.4) 


39.8 (10.3) 


39.8 (9.4) 


Education in years 


12.1 (1.9) 


1 2.2 (2.0) 


1 2.0 (1 .9) 


1 2.2 (2.0) 


Monthly net income 


$344.8 (873.6) 


$340.1 (970.2) 


$326.7 (849.9) 


$333.3 (936.4) 


Percent 


Race/Ethnicity 










European American 


64.9 


64.9 


62.3 


64.8 


African American 


25.0 


28.4 


25.6 


28.2 


Hispanic 


7.4 


5.1 


9.1 


6.00 


Am. Indian 


1.7 


0.9 


1.5 


0.9 


Asian 


0.6 


0.5 


0.8 


0.5 


Other 


0.6 


0.2 


0.0 


0.0 


Marital Status 










Never married 


42.0 


43.9 


41.3 


43.1 


Married 


21.4 


17.8 


22.8 


18.2 


Divorced 


22.9 


21.1 


22.0 


20.3 


Separated 


9.6 


13.5 


9.4 


14.00 


Remarried 


0.4 


0.7 


0.5 


0.9 


Widowed 


3.7 


3.0 


3.5 


3.5 


Program Type 










Methadone 


48.6 


49.7 


60.00 


59.2 


Psychosocial 


51.4 


50.4 


43.0 


40.8 


Gender 










Women 


46.0 


47.0 


44.8 


48.3 



Note. The 5 Session Skills Training and 1 session HIV-Education groups are not statistically different from each other (p > .05) for either the randomized or 
analysis samples. 



across patients, an increase of 1 standard deviation in 
alcohol use corresponded to a 13.1% decrease in the 
number of unprotected sexual occasions, whereas for 
polydrug use an increase of 1 standard deviation in use 
corresponded to an 18.8% increase in the number of un- 
protected sexual occasions. 

As expected, being in a monogamous relationship was 
significantly associated with outcome across the 3- and 
6-month assessments (Table 2). However, the association 
was evident only with the zero component in the ZINB 
analysis. Those individuals in monogamous relationships 
were more likely to have had occasions of unprotected 
sex (55.8% of non-monogamous subjects vs. 71.4% of 
monogamous subjects had occasions of unprotected 
sex; Odds ratio = 1.88). 

Race/ethnicity was a significant predictor in the zero 
portion of the ZINB analyses across the combined sample 
in single predictor analyses for both European American vs. 



others and for African Americans vs. others (Table 2). Non- 
European Americans (compared to European Americans) 
and African Americans (compared to all others) were more 
likely to have at least one occasion of unprotected sex 
(these two effects are redundant, given that no effect was 
evident for Hispanics). The Odds Ratio for occurrence of 
unprotected contact was .427 for European Americans 
compared to non-European Americans and 2.537 for 
African Americans compared to non- African Americans. 
Race/ethnicity (non-Hispanic/African American vs. all 
others) was also significant in the count portion of the 
ZINB (Table 2). In this case, given non-zero unprotected 
sex occasions, African American individuals were less likely 
to have more of such occasions compared to non-African 
Americans. Among participants who had any unprotected 
sex, the median number of unprotected occasions was 13.5 
for non- African Americans and 9 for African Americans 
(averaging over the 3- and 6-month scores). 
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Table 2 Parameter estimates (PE) and associated t-values for predictors and moderators in relation to number of 
unprotected sexual occasions 



Baseline variable 




Predictor 
(Main effect) 






Moderators 
(Intervention group by predictor) 








Zero 




Count 




Zero 


Count 




Main Hypotheses 


t 


PE 


t 


PE 


t 


PE 


t 


PE 


Severity of Current Primary Drug Use 


















ASI Drug Use Composite 


-1.21 


-1.24 


2.91 


1.17** 


-.41 


-.65 


-.60 


-.38 


Recent Sex Under the Influence 


.31 


.08 


-.01 


-.00 


-1.14 


-.54 


2.94 


.57** 


Secondary Hypotheses 


Duration of Drug Problem 


-.81 


-.01 


-1.44 


-.01 


.05 


.00 


1.98 


.02* 


In monogamous relationship? 


4.29 


1 .06*** 


-1.22 


-.11 


1.69 


.83 


.83 


.15 


Gender (men = 1 ; women = 0) 


.06 


.01 


2.52 


.26* 


-.52 


-.27 


.97 


.18 


Age 


-.44 


-.01 


-4.13 


_02*** 


.54 


.83 


-1.19 


-.01 


Race/Ethnicity 


















European American, non-Hispanic vs. 


-3.43 


-.85*** 


1.25 


.12 


-.44 


-.20 


-.66 


-.12 


All others 


















African American, non-Hispanic vs. 


2.87 


.93*** 


-2.83 


-.32** 


-.59 


-.35 


.05 


.01 


All others 


















Hispanic vs. all others 


1.27 


.45 


.03 


.05 


2.59 


1 .60** 


2.18 


.53* 


Main Hypotheses 


Severity of Current Primary Drug Use 


















ASI Drug Use Composite 


.14 


.1/ 


1.68 


.73 


-1.17 


-2.83 


-.92 


-.64 


Recent Sex Under the Influence 


.52 


.15 


-.52 


-.05 


-1.14 


.82 


2.67 


.56** 


Secondary Hypotheses 


Duration of Drug Problem 


-.71 


-.01 


-.25 


-.00 


1.15 


.04 


2.17 


.02* 


In monogamous relationship? 


4.06 


1.14*** 


-1.19 


-.12 


1.00 


.65 


.93 


.18 


Gender (men = 1 ; women = 0) 


-.57 


-.19 


2.92 


.34** 


1.62 


-1.06 


.73 


.15 


Age 


-1.06 


-.02 


-2.07 


-.01* 


-1.87 


-.08 


-.81 


-.01 


Race/Ethnicity 


















African American, non- 


2.38 


.93* 


-1.35 


-.17 











Hispanic vs. all others 

Hispanic vs. all others 3.00 2.45** 2.05 .53* 

Note. Parameter estimates and associated t-values from ZINB analyses are given. For univariable tests, the DF for the t-values is 1454, except for Recent Sex Under 
the Influence, for which the DF was 1365. For multivariate tests, the DF for each t-value is 1353. The parameter estimates for the zero column corresponds to the 
log-odds coefficients for a unit increase for a given predictor for any unprotected occurrence. Positive coefficients correspond to higher prevalence of occurrences 
per unit increase in the given predictor; a negative coefficient corresponds to lower prevalence of occurrences per unit in the given predictor. The parameter estimates 
for the count column corresponds to the log of the multiplicative change in the average number of unprotected occurrence per unit increase in the given predictor. 
Positive coefficients correspond to an increase in the number of unprotected occurrences per unit increase in the given predictor; a negative coefficient corresponds to 
a decrease in the number of occurrences per unit increase for the given predictor. Main effects (predictors) are evaluated without interaction terms in the models. 
Moderators (intervention by predictor) are evaluated with relevant main effects in the model. Outcome is number of unprotected sexual occasions at 3 and 6 months. 
Analysis is a longitudinal model focusing on estimating the population average over the 3 and 6 month outcome assessments. Analyses are controlling for site, study 
(gender), and baseline number of unprotected sexual occasions. Sample size is 824. *p < .05; **p < .01 ***p < .001. 



Gender and age also showed highly significant associa- 
tions with the count portion of the ZINB analysis in single 
predictor variable analyses (Table 2). Among participants 
who had any non-protected sex, the median number of un- 
protected sexual occasions was 10 for women and 14 for 
men (averaging over the 3- and 6-month scores). Interpret- 
ation of the regression coefficient from the ZINB model 
indicates, on-average there was a 17.3% increase in the in 



the number of unprotected sexual occasions for men com- 
pared to women. For age, older individuals were found to 
engage in a smaller number of unprotected occasions than 
their younger counterparts, such that there was an 18.3% 
decrease in the number of unprotected sexual occasions for 
each standard deviation increase in age. 

A multivariable model was conducted incorporating 
all of the main effect predictors into the same model 
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(though only African American vs. others was used as a 
race/ethnicity predictor given the redundancy among the 
race/ethnicity variables). In this multivariable model, the 
two significant single variable predictors (in monogamous 
relationship and race) for the zero portion of the ZINB 
analysis remained statistically significant (Table 2). For the 
count portion of the ZINB analyses, gender and age also 
remained as statistically significant in the multivariable 
model (Table 2). However, the ASI Drug Use composite 
and race were no longer significant predictors in the 
count portion of the ZINB multivariable model. In this 
sample, race (African American vs. others) was highly 
associated with age and the ASI Drug Use composite 
(African Americans were on average 5 years older than 
non-African Americans and had higher ASI Drug Use 
composite scores). Consequendy, incorporating the ASI 
Drug Use composite, age, and race in the same model 
reduced the associations of all three of these variables 
with outcome (Table 2). 

Moderators 

Of the primary variables, recent sex under the influence 
of drugs/ alcohol was found to be a significant moderator 
of intervention effects (Table 2). Among those who en- 
gaged in at least one unprotected sexual occasion and 
did not engage in sex under the influence, the median 
number of unprotected sexual occasions was 12 for the 
single-session intervention group and 10 for the gender- 
specific 5-session skills group (averaging over the 3- and 
6-month scores). For those who did engage in sex under 
the influence, the median number of unprotected sex- 
ual occasions was 15 for both intervention groups 
(averaging over the 3- and 6-month scores). Thus, for 
both groups, there were a greater number of unpro- 
tected sexual occasions when individuals were under 
the influence but a larger reduction in unprotected 
sexual occasions among those who abstained from sex 
under the influence for the 5-session gender-specific 
skills training intervention group compared to the 
single-session intervention group. 

Among the secondary variables, duration of abusing 
the primary drug was a significant moderator of inter- 
vention effects in the count (non-zero) portion of the 
ZINB analysis (Table 2). Within the single-session HIV 
education group, a one-standard deviation increase in 
years of use of the primary drug corresponded to a 
12.8% reduction in the expected number of unprotected 
sexual occasions over the 3- and 6-month follow-ups. 
Within the gender-specific skills training group, a one- 
standard deviation increase in years of use if the primary 
drug corresponded to a 3.9% increase in the expected 
number of unprotected sexual occasions. We divided 
years of use of primary drug at the median (12 years) 
to understand this effect. We also explored whether a 



quadratic interaction term (intervention by the square 
of duration of primary drug) fit better, but this effect 
was non-significant and therefore splitting at the median 
was a reasonable way to illustrate the effect. For the single- 
session intervention, the median number of occasions of 
unprotected sex across the 3- and 6-month follow-ups was 
15 for individuals with relatively lower duration of primary 
drug use and 14 for individuals with relatively higher 
duration of primary drug use. For the 5-session inter- 
vention, the comparable numbers were 15 and 12. Thus, 
the 5-session intervention was particularly effective for 
those with a high duration of use of their primary drug. 

Hispanic ethnicity (vs. all others) was also a significant 
moderator. The effect was evident for both the zero and 
non-zero portions of the ZINB analysis (Table 2). Among 
non-Hispanics, there was a post-intervention prevalence 
rate for unprotected sexual occasions of 67.1% for the 
single session group compared to 61.8% for the gender- 
specific skills intervention. Among Hispanics, prevalence 
rates for unprotected sexual occasions were 60.0% and 
71.3% for the single session and gender-specific skills 
intervention effect, respectively, across the 3- and 6- 
month assessments. For those who engaged in at least 
one unprotected sexual occasion and were non-Hispanic, 
the median number of unprotected sexual occasions was 
15 for the single-session HIV education group and 12 
for gender-specific 5-session skills group (averaging over 
the 3- and 6-month scores). In contrast, for Hispanics, 
the median number of unprotected sexual occasions 
was 16 for the single-session group and 20 for gender- 
specific 5-session skills group (averaging over the 3- and 
6-month scores). Thus, for both the zero and non-zero 
portion of the model, there were relatively better outcomes 
for the gender-specific skills group compared to the single- 
session HIV education group among non-Hispanics but 
relatively worse outcomes for the gender-specific skills 
group compared to the single-session HIV education group 
among the Hispanics. 

All three of the moderators in the count portion of the 
ZINB analysis (sex under the influence; duration of drug 
problem; Hispanic ethnicity) remained statistically signifi- 
cant in a multivariable model (Table 2). No intervention 
moderator effects varied significantly by gender. 

Discussion 

The results of the analyses presented here suggest that the 
relative degree of reduction in unprotected sexual occa- 
sions following both a single HIV education group session 
and a 5-session gender-specific skills training group were 
dependent on certain patient characteristics. As expected, 
those in monogamous relationships had reduced use of 
condoms. This has been found in previous research 
[35-37]. It has been suggested that having unprotected sex 
with a committed relationship partner who has not been 
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tested for HIV may be a major and unrecognized source 
of HIV risk [37], a situation that may be particularly true 
in a high-risk population such as substance abusers. 
HIV sex risk interventions may need to be altered to 
place greater emphasis on risks even in monogamous 
relationships. One qualification of this conclusion, however, 
is that the effect found here for being in a monogamous 
relationship was significant only for the logistic portion of 
the ZINB analysis. 

Relatively poorer intervention outcomes were evident 
for younger participants and men, controlling for other 
predictor variables. The effect sizes for these main effect 
predictor findings were all moderate in size [38], and poten- 
tially provide some guidance to clinicians about what types 
of individuals are at greatest risk for unprotected sex. Such 
individuals might be candidates for extra attention in group 
sessions, review of such issues in individual counseling 
sessions, or referral for further interventions. There were 
complex findings about the possible association between 
African American race and unprotected sex occasions. 
African Americans (compared to non-African Americans) 
were more likely, following either intervention, to en- 
gage in unprotected sex at least once. However, among 
those with at least one unprotected sex occasions, African 
Americans had fewer unprotected sex occasions (compared 
to non-African Americans). Since African American 
heterosexual women (and African American men who have 
sex with men), represent disproportionately large propor- 
tions of people with HIV in these risk groups [39], future 
research is essential to better understand the reason for 
this, and to tailor interventions to decrease this disparity. 

The moderator results reported here provide information 
on the relative benefits of the 1 -session versus 5-session 
interventions also depend on certain patient characteris- 
tics. Most notably, Hispanic individuals did relatively more 
poorly in the 5-session intervention than in the 1-session 
intervention. This finding is consistent with the prelim- 
inary (not tested statistically) suggestion from within the 
CTN0018 study of less effectiveness for Hispanic individ- 
uals [12] and raises the possibility that the 5-session inter- 
vention may not have addressed culturally specific issues, 
or used the most culturally relevant examples in the 
didactic elements of the intervention. These findings 
therefore support the development of culturally adapted 
versions of the 5-session intervention [40]. The primary 
modifications of the intervention were to add modules 
that addressed a stronger focus on understanding how 
each man's cultural and socialization experiences about 
sex contribute to his past and current sexual behavior. 
However, further research designed to understand the exact 
mechanism through which Hispanic ethnicity is associated 
with relatively poorer outcomes of the 5-session skills 
building intervention may be needed so that any further 
intervention development steps are properly targeted to 



the relevant causal variables. Such further research is 
particularly indicated given that the moderator effects 
found here were only in the small to moderate range 
using the descriptors provided by Rosenthal [38] . 

An additional moderator effect occurred for recent sex 
under the influence. For those who engaged in sex 
under the influence, outcomes were relatively poor for 
both intervention groups. Among those who did not 
engage in sex under the influence, the 5-session interven- 
tion group had slightly more positive outcomes than the 
1-session group. This finding is surprising given the at- 
tention paid to the topic of sex under the influence in 
the 5-session intervention. It should be noted, how- 
ever, that in this sample, no causative link between sex 
under the influence of drugs or alcohol and sexual risk 
behavior was evident [41]. The reasons for the lack of 
causative link are unclear, but it may be that such a 
link is difficult to detect within a sample of individuals 
currently receiving treatment in substance abuse treat- 
ment facilities. Thus, at least in this high risk sample, 
the need to reduce sex under the influence in order to 
increase safe sex was not apparent. However, it is pos- 
sible that in other types of samples it would be import- 
ant to achieve greater reduction in occasions of sex 
under the influence. Further intervention development 
work might be indicated to achieve this goal. 

The fact that the 5-session intervention was particu- 
larly effective, relative to the 1-session intervention, for 
those individuals who had a long duration of primary 
drug use is notable. This finding provides some justifica- 
tion for the added expense and effort of clinical imple- 
mentation of the 5-session intervention, at least for a 
subgroup of individuals receiving drug abuse treatment 
services in community agencies. 

The current study found that age, severity of drug use, 
gender, monogamous relationship status, and race pre- 
dicted degree of reduction in risky sexual behaviors in sub- 
stance users. Other studies have obtained similar results for 
this population (treatment-seeking substance users) with 
regard to substance use outcomes, finding that age [42-45]; 
race [46-48]; and severity of use [49,50] were each pre- 
dictors of substance use outcome. Contrary to risky sex 
behavior outcomes; studies that have examined gender 
[51,52] and relationship status [53] as predictors of sub- 
stance use outcomes yield inconsistent and non-significant 
findings, respectively. Thus, the finding for gender and rela- 
tionship status found in the current study may be specific 
to the interventions and outcomes used herein. However, 
our findings for age, race, and severity of use may reflect a 
broader tendency for substance users to be non-compliant 
and/or non-responsive to a range of treatments on a range 
of outcomes. Further research is needed to clarify the ex- 
tent to which the predictors and moderators found here are 
specific to the interventions and outcomes examined here. 
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Regardless of their specificity, the present findings contrib- 
ute to the potential clinical usefulness of such predictors/ 
moderators and alerts investigators to their relevance 
for research designs in regard to choice of covariates 
when examining these interventions. 

Although the data presented here provide some empir- 
ical guidance for making individual treatment prescrip- 
tions for the 5- and 1-session interventions evaluated in 
the CTN0018 and CTN0019 studies, additional research 
is needed to have a broader understanding of which HIV 
risk reductions interventions work best for distinct 
subgroups of substance users. Our analyses were restricted 
to a limited set of primary and secondary potential predic- 
tors/moderators. Other variables, not examined here, might 
also be important predictors/moderators. For example, 
some individuals who are less comfortable in a group 
setting may be relatively poor candidates for a 5-session 
group intervention. Interpersonal variables may be rele- 
vant to who participates the most during group sessions 
and therefore benefits the most from a group intervention. 
Aspects of individual's sexual history and preferences may 
also be associated with degree of sex risk reduction evident 
following the 5- and 1-session interventions. Qualitative 
research strategies might be a particularly useful way to 
obtain some further insights about the range of vari- 
ables that might determine who benefits the most from 
different HIV risk reduction interventions. 

It is also important to put the findings from the 
current study into the context of different approaches to 
intervention science. As mentioned, the predictor and 
moderator effects found here might prompt investigators 
to develop new, adapted versions of their interventions. In 
fact, as mentioned, an adapted version of the 5-session 
intervention for men has already been developed [40]. 
However, developing a large number of adapted versions 
(e.g., cultural adaptation; age-related adaptation; adapta- 
tions based on gender, sexual history, and severity of use) 
may not be feasible from an intervention development 
point of view. In addition, clinicians may find that the 
availability of so many different versions is confusing. 
Alternatively, a sequential strategy can be used in which 
non-responders to one form of intervention receive a sec- 
ond, different form of intervention. At this point in time, 
both approaches can be pursued until it is clearer which 
direction is yielding more useful data. 

Several limitations of the original CTN0018 and 
CTN0019 studies are important to keep in mind when 
evaluating the results of the current predictor/moderator 
analyses. Both studies were conducted in a variety of set- 
tings and had few exclusion criteria, but there are limits 
on the generalizability of any results from the data based 
on a number of factors, including self-referral to the study, 
age, type of substance of abuse, psychiatric and substance 
abuse diagnosis, and sexual history (i.e., women who had 



not had sex with a man in the past 6 months were ex- 
cluded from the CTN0019 study). Another limitation is 
that participating counselors received 30 hours of special 
training in the 5-session intervention. Less training, as 
would be common if this 5-session intervention was 
implemented clinically, might yield different results 
than found here. An important limitation in comparing 
the two interventions is the difference in duration of the 
interventions (1 vs. 5 sessions). It may be that five sessions 
of standard HIV counseling would achieve comparable re- 
sults to the 5-session skills building intervention. 

In addition to the above limitations of the study designs, 
there are limitations of the current predictor/ moderator 
analyses. As mentioned, no correction for the number of 
predictors/moderators was implemented, though we place 
greater emphasis on results significant at a .01 alpha level 
and on the multivariate results. Furthermore, other 
variables might confound the relations of the predictors/ 
moderators examined here with outcome. The potential 
existence of measured or unmeasured confounding vari- 
ables highlights the need to remain cautious about any 
causal interpretations of the findings reported herein. 
Moreover, the relationships reported here might be affected 
by the quality of the implementation of the interventions. 
The mediating or moderating role of the process of treat- 
ment (i.e., adherence ratings) in understanding the relation 
of patient variables to the effectiveness of HIV risk reduc- 
tion interventions is a topic that should be explored in 
additional studies. Despite these limitations, the findings 
reported here have important practical implications for 
clinical implementation of these treatment and design 
of research studies on HIV sexual risk reduction inter- 
ventions. A particular strength of this study is the use 
of real-world clinics and clinicians, thereby increasing 
the external generalizability of the findings. 

Conclusions 

In summary, the predictive findings (those in monogamous 
relationships did more poorly) and the moderator findings 
(Hispanics did more poorly in the 5-session intervention) 
suggest that further development and testing of interven- 
tions designed to reduce unsafe sex may be warranted for 
certain subgroups of individuals, with particular attention 
to cultural sensitivity. 
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